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R565The British synchrotron radiation 
source (SRS) at Daresbury, 
Cheshire was a pioneering 
achievement when it started 
work in 1981. It was the first 
accelerator ring to be built for 
the main purpose of harvesting 
the highly focused synchrotron 
radiation from electrons travelling 
round in circles at extremely high 
speeds. It became an invaluable 
facility for high-resolution X-ray 
crystallography and many other 
types of research. It was the 
first of the ‘second generation’ 
synchrotron facilities, soon to be 
followed by similar facilities in 
France, Japan, and the US.
However, as technology 
progressed, ‘third generation’ 
synchrotrons were developed 
with features that optimized 
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Crystal clear the brightness of the radiation, e.g. the European Synchrotron 
Radiation Facility (ESRF) in 
Grenoble, France.
The most powerful synchrotron 
of the new (third) generation 
is the Japanese SPring-8, 
jointly managed by the Japan 
Synchrotron Radiation Research 
Institute and RIKEN Harima 
Institute. The UK is now rejoining 
the front line of synchrotrons 
with the Diamond Light Source, 
a third generation synchrotron 
and the UK’s largest investment 
in science for three decades. The 
UK government and the Wellcome 
Trust are jointly footing the bill. 
Diamond aims at becoming 
“the best medium-energy X-ray 
source in the world”. It will be 
10,000 times brighter than the old 
synchrotron at Daresbury, due 
to be decommissioned in two 
years time. With its 562 meters 
circumference, and electrons 
picking up an energy of 3 GeV 
(Giga electron Volt), the scale of 
the facility remains one notch 
below the Japanese instrument, which reaches 8 GeV on a 1436 m 
circumference and already has 48 
beamlines in operation. Diamond 
will operate only seven beamlines 
from January onwards, but is set 
to increase this number steadily, 
by four or five each year.  
The beamlines feed into 
so- called hutches where 
optical and other experimental 
equipment is set up for specific 
types of research, e.g. materials 
science, or X-ray crystallography 
of proteins. As is the practice 
with other synchrotrons, 
scientists both from academia 
and from industry will be able 
to book time slots on one of 
the beamlines, provided their 
proposals are approved by peer 
review.
Projects that are likely to benefit 
from the facility range from the 
structural biology of proteins, 
protein complexes and viruses 
through to the investigation of 
chocolate. 
Louise Johnson, Director of 
Life Sciences at Diamond Light 
Source and Head of Molecular Beaming in: Magnets that will be used to control the beam at the new Diamond Light Source. (Photo: Diamond Light Source Ltd.)
Current Biology Vol 16 No 15
R566
Q & A
Ralph D. Freeman
Ralph D. Freeman is a Professor 
Above Scale of Vision Science 
and Optometry at the University 
of California, Berkeley. He has an 
appointment in the Helen Wills 
Neuroscience Institute and is 
affiliated with the Departments of 
Biophysics and Bioengineering 
at Berkeley. Following an 
undergraduate degree in biology, 
he completed a professional 
program in optometry and then 
obtained a PhD in biophysics 
at the University of California, 
Berkeley. His initial faculty 
appointment was also at Berkeley 
where he has remained for his 
entire professional career. He 
has had short term appointments 
at Osaka University in Japan 
and at the University of Science 
and Technology in China. He 
spent a year as a Visiting Fellow 
of Trinity College, University of 
Cambridge, England, working in 
the Physiological Laboratory. His 
research interests have ranged 
from biophysical and biochemical 
studies of corneal tissue to 
behavioral investigations of visual 
perception to neurophysiological 
issues of development and 
plasticity and the neural basis of 
binocular vision. He has published 
extensively in these areas. His 
current research interest concerns 
the relationships between 
metabolic and neural factors in 
the cerebral cortex. This work has 
direct implications for functional 
magnetic resonance imaging. 
What drew you to science? 
I grew up in the Midwest with 
predominant interests in sports. 
At the end of my undergraduate 
years, I thought I should have a 
practical trade and completed 
an optometry program. During 
this period, I realized that I 
had limited enthusiasm for 
dealing with the public and for 
conducting repetitive clinical 
procedures, even though I had 
and have great regard for gifted 
clinicians. Fortunately, I was 
able to participate in a research 
project during this period and it 
paved the way for my entry into 
graduate school. During graduate 
school, I had the idealistic view 
that scientific discovery was 
a pure and exciting pursuit. 
Although the idealism has been 
tempered by experience, the 
career path choice was an ideal 
one for me. 
What scientific figures 
have influenced you? 
During graduate school, I was 
extraordinarily lucky to have 
been part of a very active vision 
research environment. There 
was an axis of cooperation and 
competition between groups at 
UC Berkeley and the University 
of Cambridge, England. There 
were exchanges between 
the institutions and graduate 
students were exposed to 
enlightening and often heated 
discourse. The contributions of 
Alan Hodgkin and Andrew Huxley 
were prominent at the time. 
Later, at a dinner in Cambridge, 
Hodgkin, who was then Master 
at Trinity College, spoke of 
past Fellows of Trinity who 
had made significant scientific 
contributions. He noted Isaac 
Newton as “surely one of the 
brighter stars in Trinity’s galaxy”. 
My main mentor, then and 
later, was Horace Barlow, who 
evolved out of this environment. 
Barlow’s great grandfather was 
Charles Darwin, which was 
both a privilege and a burden. 
In any case, Barlow made 
numerous original and important 
contributions in sensory 
physiology. In any situation, he 
always seems to come up with 
the critical question or comment. 
The other individuals who 
influenced much of my research 
were David Hubel and Torsten 
Wiesel, who did a lot of the 
neurophysiological ground work 
in central visual pathways. 
What advice would you give 
to someone starting their 
career? Assuming an academic 
career path, it is most important 
at the beginning to keep your 
eye on the ball. Give careful 
thought to the current status 
of your field. Your choices, of 
course, will be heavily influenced 
by your graduate student and Biophysics in the University of 
Oxford comments: “Diamond will 
provide a tremendous boost for 
UK research activities both in the 
life sciences and in the physical 
sciences.  In particular the three 
macromolecular crystallography 
beam lines will allow adventurous 
research into new problems and in 
the assistance of structure-based 
drug design programs.”
Diamond aims at becoming 
‘the best medium-energy 
X-ray source in the world’
While the analysis of crystal 
structures of otherwise 
difficult- to-study protein 
complexes is among the most 
widely known applications of 
synchrotron light, other areas 
of structural biology will benefit 
as well. For example, “there are 
exciting new applications being 
developed for structural molecular 
biology using synchrotron 
radiation circular dichroism 
(SRCD) spectroscopy to examine 
the structure, function and 
dynamics of proteins in solution,” 
says Bonnie Wallace from 
Birkbeck College London, who 
has already used the Daresbury 
facility for CD spectroscopy.
“The UK is a world leader in 
this area and Diamond should 
enable us to continue to make 
new discoveries with this 
technique. Our own work has 
been to develop SRCD for use in 
structural and functional genomics 
programmes,” Wallace concludes.
Michael Gross is a science writer based 
at Oxford. He can be contacted via his 
web page at www.michaelgross.co.uk
Ring cycle: An aerial view of the build-
ing housing the new synchrotron facility.
